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To the Editor:
Our group read with interest the
study of Noda and coworkers.1 Indeed
the question as to whether there is any
benefit of using awake anesthesia in
thoracic surgery is still a matter of dis-
cussion, despite increasingly encour-
aging results.2,3
Our awake surgical management of
secondary pneumothorax differs
somewhat from that advocated by
Noda and coworkers.1 In patients
with pneumothorax secondary to giant
bullous emphysema, we routinelyFIGURE 1. A,Mechanism of pendular ventilation d
(Palv) becomes higher than atmospheric pressure (Pa
mospheric pressure. Instead, during inspiration, atmo
the nondependent lung deflates, contributing to ventil
(FiO2) at baseline (T1), at the end of the procedure (
The Journalperform a bullaplasty with staple
plication of the bulla.4 In more com-
plex situations, such as occult pneumo-
thoraces discovered after lung volume
reduction, our method entails access
with 2-flexible trocars, identification
of the leaking site aided by lung irriga-
tion, and simple staple suturing or
cyanoacrylate glue instillation, plus
coverage with bovine pericardium
patch. Among 23 patients who under-
went operation, operative time ranged
from 35 to 90 minutes. Mean hospital
stay was 3 days. Follow-up ranged
from 12 to 108 months, and no recur-
rent pneumothorax developed during
the follow-up.
We agree that awake anesthesia
avoids general anesthesia–related ad-
verse effects, although hypoventilation
as a result of between-lungs pendular
ventilation and creation of an intra-
pleural atmospheric pressure environ-
ment (Figure 1, A) can result in both
hypoxia and permissive hypercapnia.
Nonetheless, one intriguing feature of
the results of Noda and coworkers1 is
that in the awake group, which had
on average the worst respiratory func-
tion, there were no deaths, and the
rate of respiratory complications was
also significantly lower than that of
general anesthesia group. These data
agree widely with our own results,
and we have even noticed that the con-
dition of the underlying lung tissue canuring awake surgery. During expiration, air escapes fr
tm). Part of the exhaled gases inflates the nondepende
spheric air inflates the dependent lung, in which alve
ation of the dependent lung. B, Perioperative changes
T2), and 3 hours after the operation (T3). COPD, Ch
of Thoracic and Cardiovascular Surgeaffect oxygenation in a paradoxic fash-
ion. In particular, during awake proce-
dures, the intraoperative drop in the
ratio of arterial oxygen tension to frac-
tion of inspired oxygen was 77 mmHg
in patients with relatively normal un-
derlying lung and 34 mm Hg in pa-
tients with severe chronic obstructive
pulmonary disease (Figure 1, B). Ex-
planations for this feature remain con-
jectural. We hypothesize that severe
gas trapping attenuates the effect of at-
mospheric intrapleural pressure on
ventilation as a result of prolonged ex-
halation times and existence of positive
end-expiratory pressures in peripheral
alveolar regions, which may counter-
act detrimental effects of pendular
ventilation.
Finally, we raise some concern re-
garding the preference for the supine
position in subjects undergoing awake
thoracic procedures. We prefer lateral
positioning, not only because it facili-
tates visualization of all dorsal lung re-
gions but also because it reduces the
shunt fraction by decreasing perfusion
of the nondependent lung as a result of
gravity, a beneficial effect that is lost in
supine position. On the other hand, the
supine position minimizes the com-
pression exerted by the mediastinum
against the dependent lung, which in-
creases the inspiratory load and may
negatively affect oxygenation. We
have found, however, that in laterallyom the dependent lung because alveolar pressure
nt lung, in which alveolar pressure equalizes at-
olar pressure becomes subatmospheric, whereas
in the ratio of PaO2 to fraction of inspired oxygen
ronic obstructive pulmonary disease.
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Letters to the Editorplaced patients with preoperative PaO2
as low as 55 mm Hg, simple oxygen
addition by a Venturi mask assured an
optimal oxygenation throughout the
procedure. This is possibly facilitated
by the maintained diaphragmatic mo-
tion as well as by suprapontine com-
pensatory mechanisms.
Increasing pathophysiologic knowl-
edge and clinical evidence suggest
that general anesthesia is not always
necessary in thoracic surgery, and in
some patient populations awake anes-
thesia can offer a lessmorbid, paraphy-
siologic model of management. We
congratulate Noda and coworkers1 for
their interesting series with excellent
results and cautious conclusions.
Eugenio Pompeo, MD
For the Awake Thoracic Surgery
Research Group
Department of Thoracic Surgery
Policlinico Tor Vergata University
Rome, Italy
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We appreciate the useful comments
expressed by Dr Pompeo on behalf of
the Awake Thoracic Surgery Research
Group regardingour recentlypublished
original article entitled, ‘‘Is There
a Benefit of Awake Thoracoscopic
Surgery in Patients With Secondary
Spontaneous Pneumothorax?’’1 We
are grateful for the opportunity to re-
spond to these comments.
We agree that severe air trapping at-
tenuates the effect of atmospheric282 The Journal of Thoracic and Cintrapleural pressure on ventilation as
a result of prolonged exhalation times
and the existence of positive end-
expiratory pressures in peripheral alve-
olar regions that may counteract the
detrimental effects of pendular ventila-
tion during the awake procedure.
Moreover, we have reported a case
of intractable right pneumothorax
after left pneumonectomy that was
successfully treated with awake
video-assisted thoracoscopic surgery
under conditions of local and epidural
anesthesia.2 In this case, the patient
maintained spontaneous single-lung
breathing throughout the operation
with supplied oxygen to maintain
functional oxygen saturation greater
than 94% because of the prolonged
exhalation times and existence of
positive end-expiratory pressures in
1 lung.
Although there are a few excep-
tions, if the lung collapse is extremely
progressed under atmospheric pres-
sure conditions and desaturation is re-
corded during the awake procedure,
the lung should be temporarily re-
expanded by sucking the air in the
pleural cavity through the chest drain-
age tube.
The vital issue in awake thoracic
procedure is the surgical position.
Our awake thoracic procedure for in-
tractable pneumothorax is generally
conducted in the lateral surgical posi-
tion, with most of the bubbling alveo-
lar air leakage managed by sucking
the air through the chest drainage
tube because the air leakage sites can
be immediately identified during the
awake procedure. If the patients have
shoulder or lumbar pain on the contra-
lateral side during awake procedure in
the lateral position, the position may
be gradually altered to a semilateral
or supine position.
Moreover, in patients undergoing
awake thoracic procedures for pneu-
mothorax, the surgical technique for
controlling air leakage is vital for pre-
venting a recurrence. In all our patients
with pneumothorax, the area of ligation
or the staple line was reinforced withardiovascular Surgery c July 2012nonwoven polyglycolic acid sheets
(NEOVEIL; Gunze Co, Ayabe, Japan)
or regenerated oxidized cellulose
mesh (Surgicel; Ethicon, Inc, Somer-
ville, NJ) and fibrin glue (Bolheal;
Chemo-Sero-Therapeutic Research In-
stitute, Kumamoto, Japan).3 This
mechanism facilitates thickening of
the visceral pleural surface.4
We thank Dr Pompeo and his group for
their informative and encouraging com-
ments on the awake surgical management
of secondary pneumothorax.
Masafumi Noda, MD, PhD
Yoshinori Okada, MD, PhD
Takashi Kondo, MD, PhD
Department of Thoracic Surgery
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We read with great interest the
recently publishedwork entitled, ‘‘Am-
bulatory Veno-Venous Extracorporeal
Oxygenation: Innovations and Pit-
falls,’’ from the Maryland extracorpo-
real membrane oxygenation group.1
First, we congratulate Garcia and
colleagues1 on their clear article,
